Arabidopsis ZDP DNA 3'-phosphatase and ARP endonuclease function in 8-oxoG repair initiated by FPG and OGG1 DNA glycosylases.
Oxidation of guanine in DNA generates 7,8-dihydro-8-oxoguanine (8-oxoG), an ubiquitous lesion with mutagenic properties. 8-oxoG is primarily removed by DNA glycosylases distributed in two families, typified by bacterial Fpg proteins and eukaryotic Ogg1 proteins. Interestingly, plants possess both Fpg and Ogg1 homologs but their relative contributions to 8-oxoG repair remain uncertain. In this work we used Arabidopsis cell-free extracts to monitor 8-oxoG repair in wild-type and mutant plants. We found that both FPG and OGG1 catalyze excision of 8-oxoG in Arabidopsis cell extracts by a DNA glycosylase/lyase mechanism, and generate repair intermediates with blocked 3'-termini. An increase in oxidative damage is detected in both nuclear and mitochondrial DNA from double fpg ogg1 mutants, but not in single mutants, which suggests that a single deficiency in one of these DNA glycosylases may be compensated by the other. We also found that the DNA 3'-phosphatase ZDP (zinc finger DNA 3'-phosphoesterase) and the AP(apurinic/apyirmidinic) endonuclease ARP(apurinic endonuclease redox protein) are required in the 8-oxoG repair pathway to process the 3'-blocking ends generated by FPG and OGG1. Furthermore, deficiencies in ZDP and/or ARP decrease germination ability after seed deteriorating conditions. Altogether, our results suggest that Arabidopsis cells use both FPG and OGG1 to repair 8-oxoG in a pathway that requires ZDP and ARP in downstream steps.